7 Gas injection and especially CO2 flooding has been applied in many oil reservoirs globally to 8 increase oil recovery factor in addition to its environmental friendly aspects. However, 
Introduction

32
Gas injection and CO2 flooding as enhanced oil recovery methods have been used 33 successfully in many places around the world. In this kind of processes injected gas phase 34 displaces oil through reducing interfacial tension and capillary effects, which improves 35 ultimate recovery factor. However, high gas to oil mobility ratio is an unfortunate that causes 36 gravity override, gas phase channelling, and viscous fingering. Therefore, high gas to oil 37 mobility ratio results in poor sweep efficiencies and early breakthrough of displacing phase 38 (gas) [1] [2] [3] .
39
In gas injection processes, stability of displacing front is a main concern, and it is a function 40 of many variables such as injection pressure, oil viscosity, type of the injected gas, miscibility 41 conditions, among others. Previous studies were conducted to improve the stability of 42 displacing front in gas injection processes such as miscible gas injection, water alternating 43 gas injection and foam flood [4] [5] [6] [7] [8] [9] [10] [11] [12] . Miscible gas injection is designed to mobilize oil as a 44 single phase flow in porous media and avoid two phase flow system and capillary effects, 45 therefore gas may not breakthrough as a second phase [1] [2] [3] [11] [12] [13] . Similarly, in water 46 alternating gas injection, a slug of injected gas is followed by a slug of water to decrease the 47 likelihood of early gas breakthrough while decreasing capillary effect through gas phase in 48 porous media.
49
While there are many successful projects based on these recovery methods, difficulty in 50 control of processes, cost of high pressure gas injection for miscible gas flood, and oil 51 trapping by water phase in water alternating gas process, are challenges in place [11] [12] [13] [14] . a result liquid film can rupture [25] [26] [27] . Various methods have been proposed to improve 66 foam stability, such as increasing surfactant concentration, mixing different types of 67 surfactants, and addition of co-surfactants and polymers to foaming agents. These solutions 68 create a stable liquid film between bubbles which is called meta-stable super-thin film state, 69 however, they are often expensive and might not be economical for large scale applications.
70
Furthermore, these remedies may alter physical properties of the reservoir rocks that could 71 result in a poor flow conductivity in porous media. Therefore, a thorough analysis of rock- Physical model used in this study, is shown in Figure 1 . It consists of a transparent cylinder 
230
Since it is assumed that foam is a non-Newtonian fluid, viscosity was determined with 231 respect to the shear rate through Equation 2: 
Results and discussion
240
In the first series of experiments bulk foam was generated with Alpha Olefin Sulfonate
241
(AOS) at different concentrations (50, 100, 200, 500, 1000 and 5000 ppm). Generated foam 242 was used to understand the behaviour of bulk foam without the presence of other phases. [55] . They showed that foam that is generated using 264 lower concentrations of AOS has a significant tendency to be ruptured, which leads to a rapid 265 draining process; (e.g. 50 ppm AOS solution).
267
In the rest of this study we explored the effect of naturally occurring solid particles on foam 268 generated with different concentrations of surfactant. In the first series of solid particle tests,
269
we used calcium carbonate. The effects of calcium carbonate, 0.05-1 wt%, on bulk foam 270 stability generated from 200, 500, 1000, and 5000 ppm AOS solutions were evaluated. And as a result, decrease in the average bubble size diameter translates into a more stable 306 bubble structure, which can be achieved through a thicker lamellae and plateau borders. Figure 13 shows SEM images of different particles used in this study. As can be seen in the 416 Figure 13a and 13b, the average particle size for strontium sulfate is 50 times larger than 417 barium sulfate which can probably make only monolayer particle stabilised foam lamellas.
418
It is also found that rounded solid particles stabilise bulk foam more than particles with sharp 419 edges, since particles with sharp edges can easily break the lamellas by film bridging and 420 dewetting mechanisms. Figure 14 presents the schematic effect of particle shape on bulk 
